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Description 

The present invention relates to an improved defcv- 
ery system for the administration of drugs, vaccines and 
hormones for use with animals, including humans. 5 

Background 

It is known that many drugs and hormones, eg. 
most peptide and proteinic drugs are susceptible to 10 
degradation at the site of administration. In adeftion, 
some proteinic and peptide drugs have very short rrv 
vivo half lives. Consequently, multiple injections or mul- 
tiple oral doses are required to achieve desirable ther- 
apy, rt is desirable to increase the therapeutic efftcacyof 75 
these drugs by using a controlled release delivery sys- 
tem. Attempts have been made to provide controlled 
release by means of tablets or capsules. However, none 
of these methods are entirely satisfactory. 

Extensive efforts have been expended on the iden- so 
tification of appropriate antigens for immunization 
against numerous infectious Diseases. However, the 
efficiency of such vaccines often is low because of rapid 
degradation of antigens and their very short in-vivo half 
lives. The need for effective vaccination procedures is 25 
particularly acute with respect to organisms which pro- 
duce their pathophysiologic effects through acute infec- 
tions localized to the gastrointestinal surfaces. However, 
large doses have been required to achieve adequate 
local concentrations in the payer's patches of the gas- so 
trotntestinal tract There is a need therefore to provide a 
vaccine delivery system which results in enhanced 
immunity without the need for adjuvants and is effective 
following oral administration. 

The present invention is intended to provide defiv- as 
ery system which is more cost efficient than previous 
methods and which alleviates the aforementioned per- 
formance difficulties. The invention is suitable for inject- 
able and oral vaccines, but oral administration is 
preferred. The drug, vaccine or hormone is sometimes 40 
referred to herein as the ative ingredient A vaccine may 
also be referred to herein as an antigen. WO-A- 
8807870 forms the body of a controUed-reiease micro- 
sphere from lactide-glycofide copolymer. 

The present invention provides a controlled release «5 
formulation comprising biodegradable polymer micro- 
spheres wherein a drug, vaccine or hormone is sus- 
pended in a polymer matrix, said polymer matrix being 
formed from at least two water soluble biodegradable 
polymers, and said microspheres being coated with a so 
(d,l lactide-glycofide) copolymer. 

In one embocSment the polymers are selected from 
the group consisting of starch, crosslinked starch, ficoll. 
polysucrose. polyvinyl alcohol, gelatine, hydroxymethyl 
cellulose, hydroxy etrryl cellulose, hydroxypropyl ceHu- 55 
lose, hydroxypropyl-ethyl cellulose, hyefrcocypropyt- 
methyl cellulose, sodium carboxymethyl cellulose, cellu- 
lose acetate, sodium alginate, potymaleic anhydride 



esters, poryortho esters, poryefhyleneMne. polyethyl- 
ene glycol, methcxyporyethylene glycol ethoxyporyeth- 
yiene glycol, polyethylene adde.pofy(1.3 bisf> 
carboxyphenoxy) prcpane-cc-sebadc anhydride. N.N- 
cfiethylaminoacetate. block copolymers of poryaxyethyJ- 
ene and porywypropylene. 

An example of a suitable poryortho ester is 3.9- 
bts(methylene)-2,4.8. 1 0,-tetra caasptro[5,5Junde- 
cane/1.6 hexanecfiol poly (ortho ester). 

ft is preferred that the weight ratio of the two poly- 
mers is in the range of from 2030 to 8020. 

in another emboefment the polymer matrix is 
selected from starch and f icoB, starch and polysucrose. 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydraxyethyt cellulose, hydrcKyethyi cellulose and 
hydroxyptouyl cellulose, gelatine and hydroxyethyi cel- 
lulose, gelatine and polyvinyl alcohol, polysucrose and 
polyvinyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate. 

When the polymer matrix comprises starch and 
ficoll, the preferred weight ratio of starch to f toll is pref- 
erably from 85:15 to 60:40. and more preferably from 
7525 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the preferred weight ratio of starch to pol- 
yvinyl alcohol is in the range of from 35:65 to 6535, with 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable for release of active ingredient 
over about a 10 day period. The starch has a tendency 
to degrade relatively quicWy and the polyvinyl alcohol 
tends to give to the microsphere hardness and makes 
them more resistant to enzymatic degradation. In the 
case of vaccines, the polyvinyl alcohol also tends to give 
stability toward enzymatic and proteolytic degradation. 
Similar ratios are suitable for polysucrose and polyvinyl 
alcohol. 

When the polymer matrix comprises one of the cel- 
luloses and ficoll, the prefened weight ratio of the cellu- 
lose to ficoll is in the range of from 8020 to 65:35. The 
celluloses, e.g. hydroxymethyl cellulose, hydroxyethyi 
cellulose, hydroxypropyl cellulose, hydroxypropyl-ethyl 
cellulose, hydroxypropyl-methyi cellulose, sodium car- 
boxymethyl cellulose, cellulose acetate, tend to give soft 
and stable microspheres. 

The selection of the particular (d,l tactide-gtycolide) 
copolymer will depend in a large part on how long a 
period the microsphere is intended to release the active 
ingredient For example, a (d,l lactide-glycolide) copoly- 
mer made from about 80% lactic acid and 20% glycoiic 
acid is very stable and would provide an microsphere 
suitable for release of active ingredient over a period of 
weeks. A (d.l lactide-glycolide) copolymer made from 
50% lactic acid and 50% glycoiic acid is stable and 
would provide a microsphere suitable for release of 
active ingredient over a period of days. A (d.l lactide-gly- 
colide) copolymer made from 20% lactic acid and 80% 
glycoiic acid disintegrates relatively easily and would 
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provide a microsphere suitable for release of active 
ingredient over a period of 1-2 days. The coating makes 
the microspheres more resistant to enzymatic degrada- 
tion. 

in another embodiment, the active ingredient is 5 
selected from the group consisting of bovine somatro- 
pine (sometimes referred to as BST), estrogens, andro- 
gens, insulin, insulin growth factors (sometimes referred 
to as IGF), interieukin-l, inter! eukin-l! and cytokins. 
Three such cytokins are interferon-p, interferon-y and w 
tuftsin. 

A preferred hormone, to increase the milk produc- 
tion in cows, is BST. 

In another embodiment the antigen is selected 
from the group consisting of MMR (mumps, measles is 
and rubella) vaocine, typhoid vaccine, hepatitis A vac- 
cine, hepatitis B vaccine, herpes simplex virus, bacterial 
toxoids, cholera town B-subunit, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, adenovi- 
rus, canary pox. polio vaccine virus, malaria vaccine 20 
virus, bacillus calmette geurin (BCG), klebsiella pneu- 
moniae. HIV envelop glycoproteins and cytokins. Exam- 
pies of bacterial toxoids are tetanus, diphtheria, 
pseudomonas A, mycobacterium tuberculosis. Exam- 
ples of HIV envelop glycoproteins are gp 120 and gp 25 
160 for AID vaccines. 

The formulation is preferably in an oral form, 
although it may be in an injectable form. 

The present invention also provides a process for 
making a controlled release formulation comprising 30 
microspheres of a drug, vaccine or hormone suspended 
in a biodegradable polymer matrix, said process com- 
prising the steps of 

a) preparing an aqueous solution of at least two as 
water soluble biodegradable polymers and adding 
thereto an active ingredient of a hormone, vaccine 

or drug, 

b) mixing the solution and active ingredient with an 
emulsifying medium to form a homogenized micro- 40 
droplet suspension, 

c) adding the homogenized microdroplet suspen- 
sion slowly to a first organic solvent which contains 
a small concentration of a first surfactant while stir- 
ring the microdroplet suspension and solvent thus 4S 
causing microspheres to precipitate, 

d) separating the microspheres from the first sol- 
vent and adding a solution of a (d,l lactide-glycol- 
ide) copolymer in a second organic solvent which 
contains a small concentration of a second sur- so 
factant and 

e) slowly evaporating the solvent, leaving behind 
coated microspheres. 

Step b) may be accomplished at room temperature ss 
or less but temperatures of -5°C to 10°C are preferred 
with a temperature in the range of from 0°C to 5°C being 
even more preferred. These temperature ranges are 



more suitable for the easy formation of the suspension. 

The first organic solvent may be the same or differ- 
ent to the second organic solvent. A preferred first sol- 
vent is acetone and a preferred second solvent is an 
acetone and chloroform mixture. 

Likewise the first surfactant may be the same or dif- 
ferent to the second surfactant Preferred surfactants 
are poryoxyethylene derivatives of fatty acid partial 
esters of sorbitol anhydrides, some of which are sold 
under the Tween trade mark. Preferred concentrations 
of surfactant are from 2 to 3% v/v of the solvent At 
higher concentrations, the final microspheres tend to be 
irregular in shape. 

In one embodiment the polymers are selected from 
the group consisting of starch, crosslinked starch, ficoll. 
polysucrose, polyvinyl alcohol, gelatine, hydraxymethyl 
cellulose, hydraxyethyl cellulose, rrydroxypropyl cellu- 
lose, hydraxypropyl -ethyl cellulose, hydroxyprcpyi- 
methyl cellulose, sodium carboxymethyl cellulose, cellu- 
lose acetate, sodium alginate, polymaleic anhydride 
esters, poryortho esters, polyethyleneimine, polyethyl- 
ene glycol, methoxypolyethylene glycol, ethoxypolyeth- 
ylene gryool. polyethylene axide,poly(1,3 bis(p- 
carbaxyphenaxy) propane-co-sebatic anhydride, N,N- 
diethylaminoacetate, block copolymers of poiyoxy ethyl- 
ene and pdyaxypropylene. 

H is preferred that the weight ratio of the two poly- 
mers is in the range of from 20:80 to 8020. with a more 
preferred range of from 40.-60 to 60:40. 

When the polymer matrix comprises starch and 
ficoll, the preferred weight ratio of starch to ficoll is pref- 
erably from 85:15 to 60:40, and more preferably from 
75:25 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the preferred weight ratio of starch to pol- 
yvinyl alcohol is in the range of from 35:65 to 65:35, with 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable tor release of active ingredient 
over about a 10 day period. Similar ratios are suitable 
for polysucrose and polyvinyl alcohol. 

When the polymer matrix comprises one of the cel- 
luloses and ficoll, the preferred weight ratio of the cellu- 
lose to ficoll is in the range of from 80:20 to 65:35. As 
indicated before, the celluloses, e.g. hydroxy methyl cel- 
lulose, hydroxyethyl cellulose, hydroxypropyl cellulose, 
hydraxypropyi-etrryi cellulose, hydraxypropyl-methyl cel- 
lulose, sodium carboxymethyl cellulose, cellulose ace- 
tate, tend to give soft and stable microspheres. 

In another embodiment the polymer matrix is 
selected from starch and ficoll, starch and polysucrose, 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydroxyethyl cellulose, hydroxyethyl cellulose and 
hydraxypropyl cellulose, gelatine and hydroxyethyl cel- 
lulose, gelatine and polyvinyl alcohol, polysucrose and 
polyvinyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate. 

In anoth r embodiment the active ingredient is 
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selected from borne somatropne (sometimes referred 
to as BST), estrogens, ancfrogans. ineuin, insufin 
growth factors (sometimes referred to as IGF), inter- 
leukm-l. interleukin-ll and cytoMns. Three such cytokms 
ar irrterferon-0, interferon-y and tuftsin. 5 

A preferred hormone, to increase the milk produc- 
tion in cows, is BST. 

In another embodiment the antigen is selected 
from MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B vac- 10 
cine, herpes simplex virus, bacterial toxoids, cholera 
toxin B-subunit influenza vaccine virus, whooping 
cough vaccine virus, vaccinia virus, adenovirus, canary 
pox, polio vaccine virus, malaria vaccine virus, becfllus 
calmette geurin (BCG), Websiella pneumoniae, HIV is 
envelop glycoproteins and cytokine. Examples of bacte- 
rial toxoids are tetanus, diphtheria, pseudomonas A, 
mycobacterium tuberculosis. Examples of HIV envelop 
glycoproteins are gp 120 and gp 160 for AID vaccines. 

In the f irst step of the process, the porymers which 20 
are intended to be used for the matrix are added to 
water, to form an aqueous solution, and the drug, vac- 
cine or hormone is added to the solution. This mixture is 
stirred and then mixed with an emulsifying medium, for 
example corn oil. rapeseed oil, vegetable oil. It is pre- 25 
ferred that the amount of emulsifying medium exceed 
the amount of the polymer solution. For example, there 
may be as much as four times the amount of emulsifying 
medium as there is polymer solution. As indicated 
above, it is preferable that the mixture and emulsifying 50 
medium are held at a temperature lower than room tem- 
perature, and preferably between -5°C and 10°C, espe- 
cially from about 0°C to about 5°C. The polymer, water, 
emulsifying medium and drug, vaccine or hormone are 
stirred or otherwise mixed until a coarse preemulsion is ss 
formed. The pre-emulsion is further homogenized to 
form a microdroplet suspension, for example by high 
speed mixing. In the laboratory, such high speed mixing 
can be accomplished by sonication. In commercial 
manufacture, a high speed blender or turbine mixer 40 
would be preferred. In the third step, the microdroplet 
suspension preferably is poured slowly into a large 
amount of organic solvent such as acetone, containing 
a small concentration of surfactant ag. about 2% v/v 
Tween® 80 surfactant while stirring at high speed. «5 
Tween surfactants are available from Atlas Chemical 
Industries in the U.SA Microspheres of the drug, vac- 
cine or hormone in the polymer matrix precprtate. The 
purpose of the surfactant is to prevent agglomeration of 
the polymer matrix, with consequent loss of micro- so 
sphere-sized particles. 

The particle size of the precipitate is in the order of 

100 nm to 100 Mm. more typically in the 10 nm to 10 urn 
range. 

In the fourth step, the microspheres are further 55 
coated with a (d.l lactide-glycofide) copolymer by trans- 
ferring the microspheres into a solution of the copoly- 
mer in a second organic solvent which contains a 



second surfactant For example, the microspheres may 
be added to a 2% solution of (d,l tacSdeijrycolide) 
copolymer in a 1:1 acetonafchloroform mixture which 
contains 1% v/v Tween® 80. 

In the last step the second solvent and any remain- 
ing first solvent is removed by evaporation, so that a 
coating of (d,l lactide-grycolide) copolymer is left on the 
surface of the microspheres. A mild vacuum may be 
used to assist in the evaporation process. 

The microspheres may then be made up in oral 
form or injectable form. The oral form is preferred. 
Clearly, the amounts and type of drug or hormone wBI 
depend on the treatment or immunization required and 
the human being or animal being treated. 

For hormones and drugs, an advantage of the 
microencapsulation is that it increases the in-vrvo haH 
lives of many peptidic and proteinic drugs or hormones, 
by providing protection against proteolytic or enzymatic 
degradation. Another advantage is that the therapeutic 
efficacies may be increased as a result of releasing the 
active ingredient in a controlled fashion over a pro- 
longed period of time. A further advantage is prevention 
of degradation of the active ingredients when, in oral 
form, they pass through the gastrointestinal tract 

For vaccines, an advantage of the microencapsula- 
tion is that it increases the potency of weak antigens 
such as the small synthetic or recombinant peptides of 
HIV. Another advantage is that it enhances the speed, 
rigor and persistence of the immune response. A further 
advantage is that it modulates antibody avidity, specifi- 
city, quantity, isotype and subclass. Furthermore it 
decreases the amount of antigen needed to protect, 
thereby decreasing the cost and increasing the bioavail- 
ability of the vaccines. Additionally, the microspherical 
form of the vaccine is more efficacious than an aqueous 
vaccine. 

Microsphere formulations of the present invention 
which include BST may be used to increase milk pro- 
duction in cattle. Usually the formulation will be mixed 
with cattle feed and therefore will be taken orally. Such 
compositions may give high blood levels of BST over a 
long period of time, tor example about 30 days, as a 
result of sustained release of natural or recombinant 
BST. 

The present invention may be used to entrap other 
growth hormones in a polymer matrix, e.g. estrogens, 
androgens, insulin, IGF, interleukin-l and interleukin-IL 
Cytokins such as interferon-p and interferon-y, used in 
the treatment of diseases such as osteoporosis, diabe- 
tes meilitus and multiple sclerosis may also benefit from 
the present invention. 

ft will be understood by those skilled in the art that 
all of the ingredients must be suitable for ingestion by 
the animal, e.g. human. This means of course that toxic 
ingredients falling within the literal scope of the named 
chemical families mentioned herein would not be cho- 
sen. 

The invention is illustrated by the following non-lim- 
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rting examples. 
Example I 

0.1 g starch was dissolved in 1 ml of dimethyteul- 
phoxkie (DMSO) and to this solution was added 0.5 g 
ethylhydroxycellulose and 0.1 g myoglobin protein dis- 
solved in 1 ml water. The solution was stirred to make a 
homogenous solution. To this solution was added 10 ml 
vegetable oil at 0°C and the resulting mixture was soni- 
cated to form a microdroplet suspension. The microdro- 
plet suspension was added slowly to 200 ml acetone 
containing 2% v/v Tween® 80 surfactant Microspheres 
were precipitated from the acetone. The acetone was 
decanted off and the microspheres were dried. 

A 0.1 g sample of the microspheres was taken and 
the microspheres suspended in 3 mi of distilled water. 
This suspension was transferred to a UV cuvette. The 
absorbance of the myoglobin protein at 280 nm wave- 
length was observed over a period of 1 20 days and the 
percent of release of the myoglobin calculated. The 
results are shown in Table I. 



Tablet 



Table II (continued) 



Time (Days) 


% Myoglobin Released 


5 


11 


10 


23 


30 


32 


60 


45 


90 


59 


120 


86 



This shows the slow release of the myoglobin over a 
long period of time. 

Example II 

The experiment of Example I was repeated except the 
myoglobin protein was replaced with fluorescenated 
human serum alburrine (FHSA). Although not normally 
used in animals. FHSA was used in this experiment to 
show the release characteristics. Animal drugs and hor- 
mones are expected to act in a similar manner. The 
absorbance of FHSA was monitored at 390 nm wave- 
length over a period of 90 days and the percent of FHSA 
released was calculated. The results are shown in Table 



Table II 



Time (Days) 


% FHSA Released 


1 


9 



IS 



20 



40 



SO 



55 





Time (Days) 


% FHSA Released 




2 


11 


5 


3 


20 




7 


23 




11 


31 


10 


30 


38 




60 


54 




90 


92 



This shows the slow and almost complete release of the 
FHSA. 

Sxample ll| 

0.5 g starch was dissolved in 1 ml of dimethyfsu!- 
phoxide (DMSO) and to this solution was added 0.5 g 
ethylhydroxycellulose and 0.1 g fluorescenated human 
serum alburrine (FHSA) dissolved in 1 ml water. The 
solution was stirred to make a homogenous solution. To 
this solution was added 10 ml vegetable oil at 0°C and 
the resulting mixture was sonicated to form a microdro- 
plet suspension. The microdroplet suspension was 
added slowly to a 200 ml acetone containing 2% v/v 
Tween^ 80 surfactant Microspheres were precipitated 
from the acetona The acetone was decanted off and 
the microspheres were dried. 

A 0.1 g sample of the microspheres was taken and 
the microspheres suspend in 3 ml of distilled water. This 
suspension was transferred to a UV cuvette. The 
absorbance of the FHSA at 390 nm wavelength was 
observed over a period of 90 days. The absorbance is 
indicative of the amount of FHSA released. The results 
are shown in Table III. 



Table III 



Time (Days) 


Absorbance 


1 


0.18 


2 


0.21 


3 


0.40 


7 


0.45 


11 


0.61 


30 


0.77 


60 


1.10 


90 


1.85 



Table III shows the slow release of the FHSA. 
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Example IV 



The experiment of Example III was repeated except the 
ftourescenated human serum aJbumine (FHSA) was 
replaced with myoglobin protein The ab6orbance of 
myoglobin protein was monitored at 280 nm wavelength 
over a period of 120 days. The results are shown in 
Table IV 



Table IV 


Time Pays) 


% Myoglobin Released 


5 


11 


10 


24 


30 


32 


60 


45 


90 


59 


120 


86 



10 



15 



20 



This shows the slow and steady release of the 
myoglobin protein. 

Example V 

Human serum albumine (HSA) microspheres were 
made as in Example III except that the HSA was not ftu- 
orescenated. 50 mg of the micros ph eres were gavaged 
orally to BaJb-C mica The mice were bled at regular 
intervals and the blood samples centrifuged to isolate 
the plasma, The plasma was analyzed using EUSA 
techniques to estimate antibody trtre (IgG)vaJues. The 
results are shown in Table V. 



Table V 


Time (Days) 


Antibody trtre (IgG) 




(Thousands) 


30 


4 


65 


24 


93 


96 



Sample VI 

Human serum albumine (HSA) microspheres were 
made as in Exanple III except that the HSA was not flu- 
orescenated and the hydroxy ethyl cellulose was 
replaced by polyvinyl alcohol. 50 mg of the micro- 
spheres were gavaged orally to Bafo-C mice. The mice 
were bled at regular intervals and the blood samples 
centrifuged to isolate the plasma. The plasma was ana- 
lyzed using ELISA techniques to estimate antibody trtre 
(IgGJvaJues. The results are shown in ~able IV. 



so 



40 



SO 



Table VI 


Time (Days) 


Antibody trtre (IgG) 




(Thousands) 


30 


6 


65 


13 I 


93 


98 



Example VII 

0.1 g of starch was dissolved in 0.2 ml dimethytsuiphax- 
ide (DMSO) and to this solution was added 0.5 g ethyl* 
hydroxycellulose and 0.051 g bromophenol blue dye 
dissolved in 1 ml water. The solution was stirred to make 
a homogenous solution. To this solution was added 10 
ml vegetable on a) 0*C and the resulting mixture was 
sonicated to form a microdroplet suspension. The 
mkrodroplet suspension was added slowly to 200 ml 
acetone containing 2% v/v Tween® 80 surfactant. 
Microspheres were precipitated from the acetone. The 
acetone was decanted off and the microspheres were 
dried. 

The rricrospheres were further coated with a poly 
(lactide-co-glycolide) copolymer (7525 lactide iglycol- 
ide ratio), having a molecular weight of about 80 000. 
The coating was applied by transferring the micro- 
spheres into a 2% solution of the poly (lactide-co-glycol- 
ide) copolymer in a 1:1 acetone/chloroform mixture 
which contained 1% v/v Tween® 80. The acetone and 
chloroform was removed by evaporation, so that a coat- 
ing of (d.l lactide-glycolide) copolymer was left on the 
surface of the microspheres. A mild vacuum was used 
to assist in the evaporation process. 

0. 1 g of the coated microspheres was suspended in 
3 ml water and evaluated for release characteristics, as 
shown in Table VII. overleaf. 



Table VII 



In vitro release of bromphe- 
nol dye: 


Time (days) 


% Release 


1 


15.8 j 


2 


20.1 


5 


25.0 


10 


35.0 


30 


38.0 


40 


47.5 


60 


50.0 
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This experiment shows that the coating prevented pre- 
mature degradation of the microspheres in an in vivo 
condition. Thus it illustrates that thus-coated micro- 
spheres will provide sustained release of peptides/jpro- 
teins. 5 

Claims 

1 . A controlled release formulation comprising biode- 
gradable polymer microspheres wherein a drug, w 
vaccine a hormone is suspended in a polymer 
matrix, said polymer matrix being formed from at 
least two water soluble biodegradable polymers, 
and said microspheres being coated with a (d,l lac- 
fcfe-glycofide) copolymer. 1S 

2. A formulation according to Claim 1 wherein the pol- 
ymers are selected from the group consisting of 
starch, cross! inked starch, ficoll, poiysucrose, poly- 
vinyl alcohol, gelatine, hydroxyrnethyl cellulose. 20 
hydroxy ethyl cellulose, hydroxypropyl cellulose, 
hydroxypropyl-ethyl cellulose. hydroxypropyl- 
methyl cellulose, sodium carbaxymethyl cellulose, 
cellulose acetate, sodium alginate, polymaleic 
anhydride esters, polyortho esters, polyethylene- & 
imine. polyethylene glycol, methcxypolyethylene 
glycol, ethaxypolyethylene glycol, polyethylene 
oxkJe,poly(1.3 bis(p-carboxyphenQxy) propane-co- 
sebacic anhydride. N.N-diethylaminoacetate. block 
copolymers of pdyoxyethylene and potyoxypropyl- 30 
ene. 

3. A formulation according to Claim 1 wherein the 
weight ratio of the two polymers is in the range of 
from 20:80 to 80:20. 55 

4. A formulation according to Claim 3 wherein the pol- 
ymer matrix is selected from starch and ficoll, 
starch and poiysucrose, starch and polyvinyl alco- 
hol, starch and gelatine, starch and hydroxy ethyl 40 
cellulose, hydroxyethyi cellulose and hydroxypropyl 
cellulose, gelatine and hydroxyethyi cellulose, gela- 
tine and polyvinyl alcohol, poiysucrose and polyvi- 
nyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate, 45 

5. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and ficoll and the 
weight ratio of starch to ficoll is from 85:15 to 60:40. 

so 

6. A formulation according to Qaim 5 wherein the 
weight ratio is from 75:25 to 65:35. 

7. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and polyvinyl alcohol 55 
and the weight ratio of starch to polyvinyl alcohol is 

in the range of from 35:65 to 65:35. 



8. A formulation according to Qaim 7 wherein the 
weight ratio is from 40:60 to 60:40. 

9. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises poiysucrose and polyvinyl 
alcohol and the weight ratio of poiysucrose to poly- 
vinyl alcohol is from 35:65 to 65:35. 

10. A formulation according to Qaim 4 wherein the pol- 
ymer matrix comprises ficoll and a cellulose 
selected from the group consisting of hydroxyme- 
thyl cellulose, hydroxyethyi cellulose, hytfroxypropyl 
cellulose, hydroxypropyl-ethyl cellulose, hydroxy- 
propyl -methyl cellulose, sodium carbaxymethyl cel- 
lulose and cellulose acetate and the weight ratio of 
the cellulose to ficoll is in the range of from 80:20 to 
65:35. 

11. A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of bovine somatropine. estrogens, androgens, 
insulin, insulin growth factors, interieuWn-l, inter- 
leuWn-ll and cytokins. 

12. A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B 
vaccine, herpes simplex virus, bacterial toxoids, 
cholera toxin B-subunrt, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, ade- 
novirus, canary pox. polio vaccine virus, malaria 
vaccine virus, bacillus calmette geurin, Klebsiella 
pneumoniae, and HIV envelop glycoproteins. 

13. A process for making a controlled release formula- 
tion comprising microspheres of a drug, vaccine or 
hormone suspended in a biodegradable polymer 
matrix polymer, said process comprising the steps 
of 

a) preparing an aqueous solution of at least two 
water soluble biodegradable polymers and 
adding thereto an active ingredient of a hor- 
mone, vaccine or drug, 

b) mixing the solution and active ingredient with 
an emulsifying medium to form a homogenized 
microdroplet suspension, 

c) acting the homogenized microdroplet sus- 
pension slowly to a first organic solvent which 
contains a small concentration of a first sur- 
factant, while stirring the microdroplet suspen- 
sion and solvent, thus causing microspheres to 
precipitate, 

d) separating the microspheres from the first 
solvent and adding a solution of a (d.l lactide- 
glycolide) copolymer in a second organic sol- 
vent which contains a small concentration of a 
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second surfactant and 

e) slowly evaporating the advent, leaving 
behind coated microspheres. 

14. A process according to Claim 13 wherein the po+y- 5 
mere used in step a) are selected from th group 
consisting of starch. crosstinkBd starch, feoll, poly- 
sucrose, polyvinyl alcohol, gelatine, hydraxymethyl 
cellulose, hydrcocyethyl cellulose, hydraxypropyl cel- 
lulose, hydroxypropyl-ethyl cellulose, hydraxypro- io 
pyl-methyl cellulose, socium carbaxymethyl 
cefcikxe, cellulose acetate, sodium alginate, pory- 
maleic anhydride esters, poryortho esters, poryeth- 
yleneinine. polyethylene glycol, methoxypoty- 
ethylene glycol, ethoxypdyethylene glycol, potyetfv is 
ylene oxkJe,poly(1,3 bis{p-carbGxyphenoxy) pro- 
pane-co-sebacic anhydride. N.N-diethytarrino- 
acetate. block copolymers of polyoxyethytene and 
poryoxypropylena 

20 

15. A process according to Claim 13 wherein the 
weight ratio of the two polymers used rn step a) is in 
the range of from 20:80 to 80:20. 

1 6. A process according to Claim 15 wherein the poly- 25 
mer matrix is selected from starch and f coil, starch 
and polysucrose, starch and polyvinyl alcohol, 
starch and gelatine, starch and hydroxyethyi ceBu- 
lose. hydroxyethyt cellulose and hydraxypropyl cel- 
lulose, gelatine and hydroxyethyi cellulose, gelatine so 
and polyvinyl alcohol, polysucrose and polyvinyl 
alcohol, and sodium carboxymethyl cellulose and 
sodium alginate. 

17. A process according to Claim 16 wherein the poly- ss 
mer matrix comprises starch and ficod and the 
weight ratio of starch toficoll is from 85:15 to 60:40. 



18. A process according to Claim 17 wherein the 
weight ratio is from 75:25 to 65.-35. 

19. A process according to Claim 16 wherein the poly- 
mer matrix comprises starch and polyvinyl alcohol 
and the weight ratio of starch to polyvinyl alcohol is 
in the range of from 35:65 to 6535. 

20. A process according to Claim 19 wherein the 
weight ratio is from 40:60 to 60:40. 

21. A process according to Claim 16 wherein the poly- 
mer matrix comprises polysucrose and polyvinyl 
alcohol and the weight ratios of polysucrose to pol- 
yvinyl alcohol is from 35:65 to 6535. 

22. A process according to Claim 16 wherein the poly- 
mer matrix comprises ffcoO and a cellulose selected 
from the group consisting of hydraxymethyl cellu- 
lose, hydroxyethyi cellulose, hydraxypropyl cellu- 



lose, hycfrnxypropyf-ethyl celuJosa, hydraxypropyl- 
methyl cellulose, socfium carbcorymethyl ceiiose 
and cellulose acetate and the weight ratio of the 
cefluiose to ficdl is in the range of from 8020 to 

65:35. 

23. A process according to Claim 13 or 14 wherein the 
active ingredient is selected from bovine somatro- 
pine. estrogens, anfrogens, insulin, insulin growth 
factors, interieukm-l. rnterleukin-ll and cytokine. 

24. A process according to Claim 13 or 14 wherein the 
active ingredient is selected from MMR (mumps, 
measles and rubeOa) vaccine, typhoid vaccine, 
hepatitis A vaccine, hepatitis B vaccine, herpes 
simplex virus, bacterial toxoids, cholera toxin B- 
subunit influenza vaccine virus, whooping cough 
vaccine virus, vaccinia virus, adenovirus, canary 
pax. polio vaccine virus, malaria vaccine virus. 
bacOlus calmette geurin. Websiella pneumoniae, 
and HIV envelop glycoproteins. 

25. A method for increasing milk production of a cow 
comprising administering as the hormone in a con- 
trolled release formulation according to claim 1 or 
daim2. 

PatentansprOche 

1. Fbrmulierung zur gesteuerten Freisetzung, umfas- 
send biologisch abbaubare Polymer-MftrokOgel- 
chen, worin ein Arzneimittel. Impfstoff oder Hormon 
in einer Polymermatrix suspendiert ist. die aus 
zumindest zwei wasseriosltchen biologisch abbau- 
baren Polymeren besteht wobei die MikrokOgel- 
chen mrt einem d,l-Lactid-Glykolid-Copolymer 
beschichtet sirxt 



2. Fbrmulierung nach Anspruch 1 , worin die Polymere 
40 aus der Gruppe bestehend aus Starke, vemetzter 

Starke. Ficoll, Porysaccharose. Poryvinylalkohol. 
Gelatine. Hydroxymethylcellulose, Hydroxyethylcel- 
lulose. Hydroxypropylcenulose. Hydroxypropyle- 
thylcellulose. Hydroxypropylmethylcenulose. Nat- 

45 riumcarboxymethylcellulose, Celluloseacetat Natri- 
umalginat Poiymaleinsaureanhydridester, Polyor- 
thoester, Polyethylenimin, Polyethyienglykol, 
Methoxypolyethyienglytol, EthaxypolyethylengJy- 
kol. Polyethylenoxid, Poly(1 .3-bis^carboxyphen- 

so oxy)propan-oo-sebadnsaureanhyrid). N.N- 
Diethylaminacetat, Blockcopolymere von Polyoxye- 
thylen mrt Polyoxypropylen, ausgewahrt sind. 

3. Fbrmulierung nach Anspruch 1, worin das 
55 Gewichtsverhartnis der beiden Polymere im 

Bereich von 2030 bis 80:20 liegt 

4. Fbrmulierung nach Anspruch 3, worin di Polymer- 
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matrix au& Stflrke und Fcofl, Stflrke und Porysac- 
charose, Starke und PoiyvirrytaJkohol, Stflrke und 
Gelatine, Stflrke und Hydroxyethyicellulose. Hydro- 
xyethyteellulo6e und Hydroxypropytoefluk»e, Gela- 
tine und HydraxyethylcelluJose. Gelatine und 5 
Polyvinyfaltohol, Polysaccharose und Polyvinyl)* 
tohol sowie Natriumcartxnymethytcelluioee und 
Natriumalgmat ausgewflhlt ist 

5. Formufierung nach Anspruch 4, worin die Polymer- 10 
matrix Stflrke und Rooll umfaBt und das Gewichts- 
verhflttnis zwischen Stflrke und Rcoll von 85:15 bis 
60:40 reicht 

6. Formulierung nach Anspruch 5, worin das is 
Gewichtsverhflltnis von 7555 bis 6535 reicht 

7. Formufierung nach Anspruch 4, worin die Polymer- 
matrix Stflrke und PolyvirMalkohol umfaBt und das 
Gewichtsverhflltnis zwischen Stflrke und Polyvinyl- 20 
alkohol im Bereich von 35:65 bis 65:35 fiegt 

& Formulierung nach Anspruch 7, worin das 
GewichtsverhflJtnis von 40:60 bis 60:40 reicht 

25 

9. Formufierung nach Anspruch 4. worin die Polymer- 
matrix Polysaccharose und Polyvinyialkohol umfaBt 
und das Gewichtsverhflltnis zwischen Polysaccha- 
rose und Polyvinyialkohol von 35:65 bis 65:35 
reicht. 30 

10. Formufierung nach Anspruch 4, worin die Polymer- 
matrix RcoH und eine Cellulose umfaBt die aus der 
Gruppe bestehend aus Hydroxymethytcellulose. 
Hydroxy ethytceJIutose, Hydroxypropylcellulose, 35 
Hydroxypropylethylcellulose, Hydrcocypropylmethyl- 
cellulose. Natriurrcartxxxymethylcellulose und Cel- 
luloseacetat ausgewflhlt 1st und das 
Gewichtsverhflltnis zwischen Cellulose und Rcoll 

im Bereich von 80:20 bis 65:35 liegt 40 

11. Formufierung nach Anspruch 1 Oder 2, worin der 
Wirkstoff aus der Gruppe bestehend aus Rinder- 
Somatropin, Ostrogenen. Androgenen, Insulin, 
Insufin-Wachstumsfakioren, InterleuWn-l, Interleu- 4s 
Wn-ll und CytoWnen ausgewflhlt ist. 

12. Formufierung nach Anspruch 1 Oder 2 V worin der 
Wirkstoff aus der Gruppe bestehend aus I mpfst of- 
ten gegen MMR (Mumps. Masem und ROteln), so 
Typhus. Hepatitis A, Hepatitis B und Herpes sim- 
plex Virus, bakteriellen Toxoiden, Cholera-Tcxin- 
Untereinheit B, Impfstoffen gegen Grippevirus, 
Keuchhustenvirus, Kuhpockenvirus, Adenovirus. 
Windpocken, Poliovirus, Malariavirus, Bacillus Cal- ss 
mette Gu6rin und Klebsiella pneumoniae sowie 
HIV-HOIlenglykoproteinen ausgewflhlt ist. 



ia Veriahren zur Herstelung einer Formulierung zur 
gesteuerten Frecsetzung, umfassend MikrokOgeJ- 
chen eines Arzneimrttets. Impfctoffs oder Hormone, 
suspendiert in einem Polymer einer bioiogisch 
abbaubaren Pdyrnermatrix, wobei das Vertahren 
die fblgenden Schritte umfaBt: 

a) Bilden einer waBrigen Lfcung von zumin- 
dest zwei wasserfOslichen bioiogisch abbauba- 
ren Polymeren und Hinzufugen eines 
Wirkstoffs eines Hormons. Impfstoffs Oder Arz- 
neimittels; 

b) Vermischen der Losung und des Wirkstoffs 
mrt einem Emulgator medium, urn eine homo- 
genisierte MikrotrOpfchen-Suspensioh zu bil- 
den; 

c) langsame Zugabe der homogenisierten 
Mikr o trOp f c hen- Suspension zu einem ersten 
organischen LOsungsmittel, das eine geringe 
Konzentration eines ersten Tensids enthfllt. 
wflhrend (fie MikrotrOpfch en-Suspension und 
das LOsungsmrttel geruhrt warden, wodurch 
Fflllung der MikrokOgelchen bewirkt wird; 

d) Abtrennen der MikrokOgelchen vom ersten 
LOsungsmitteJ und Zugabe einer LOsung eines 
d.l-l^ctid-GlykDlid-Copolymers in einem zwei- 
ten organischen LOsungsmittel. das eine 
geringe Konzentration eines zweiten Tensids 
enthfllt; und 

e) langsames Verdampfen des LOsungsmittels, 
wodurch beschichtete MikrokOgelchen zuruck- 
blefoen. 

14. Vertahren nach Anspruch 13. worin die Poiymere in 
Schritt a) aus der Gruppe bestehend aus Stflrke. 
vernetzter Stflrke. Rcoll, Polysaccharose. Polyvi- 
nytaikohol. Gelatine, Hydroxymethylcellulose. 
Hydroxyethyicellulose, Hydroxypropylcellulose. 
Hydroxypropylethylcellulose. Hydroxypropylmethyl- 
cellulose. Natriumcarboxymethylceliulose. Cellulo- 
seacetat Natriumatginat Polymaieinsflurean- 
hydrid ester, Polyorthoester. Polyethyienimin, Pdye- 
thylenglykol, Methaxypolyethylenglykol, Ethaxypo- 
lyethylenglykol, Polyethylenoxid. Poly(1,3-bis-(p- 
carboxyphenoxy)propan-co-sebacinsflureanhyrid), 
N.N-Diethylaminacetat. Blockcopolymere von Poly- 
axyethyien mrt Polyoxyprcpylen, ausgewflhlt sind. 

15. Vertahren nach Anspruch 13, worin das Gewichts- 
verhflltnis der beiden Poiymere im Bereich von 
20:80 bis 8050 liegt 

16. Vertahren nach Anspruch 15. worin die Polymerma- 
trix aus Stflrke und Rcoll, Stflrke und Polysaccha- 
rose, Stflrke und Polyvinyialkohol, Stflrke und 
Gelatine. Stflrke und Hydroxyethyicellulose, Hydro- 
xyethyicellulose und Hydroxypropylcellulose. Gela- 
tine und Hydroxyethyicellulose, Gelatin und 
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PoJyvinyialtohol. Pdysaccharoee und Polyvinyl^ 
tohol sowie NatriumcatxaymethyteeOiiose und 
Natriumalginat ausgewahtt ist 

17. Verfahren nach Anspruch 16, worin die Polymerma- 5 
trix Starke und Rcotl umfaBt und das Gewichtsver- 
haltnis zwischen Starke und Rool) von 85:15 bis 
60:40 reicht 

18. Verfahren nach Anspruch 17, worin das Gewichts- 10 
verhaftnis von 7525 bis 65:35 reicht 

19. Verfahren nach Anspruch 16. worin die Pdymerma- 
trix Starke und Poryvinyialtahol umfaBt und das 
GewichtsverhaHnis zwischen Starke und Polyvinyl- is 
alkohol im Bereich von 35:65 bis 65:35 Gegt 

20. Verfahren nach Anspruch 19. worin das Gewichts- 
verhattnis von 40:60 bis 60:40 reicht 

20 

21 . Verfahren nach Anspruch 16, worin die Pdymerma- 
trix Polysaccharose und Polyvinyl alkDho< umfaBt 
und das Gewichtsverhartnis zwischen Polysaccha- 
rose und Pdyvinyialkohol 35:65 bis 6535 betragt 

25 

22. Verfahren nach Anspruch 16. worin die Pdymerma- 
trix Ficoli und eine Cellulose umfaBt die aus der 
Gruppe bestehend aus Hydroxymetrrylcellulose, 
Hydroxy ethyl cellulose, Hydraxypropylcellulose. 
HydroxypropyiethytceButose. Hydraxypropylrnethyt- so 
cellulose, NatnurncarboxymethylceU^ und Cel- 
MoGeacetat ausgewahtt ist und das 
GewichtsverhaHnis zwischen der Cellulose und 
Ficoli im Bereich von 8050 bis 6535 liegL 

ss 

23. Verfahren nach Anspruch 13 Oder 14, worin der 
Wirkstoff aus Rinder-Somatropin, Ostrogenen, 
Androgenen. Insulin, IrtsUin-VVachstumsfaktoren. 
InterleuWn-l, Interieukin-ll und CytoWnen ausge- 
wahft ist. 40 

24. Verfahren nach Anspruch 13 Oder 14, worin der 
Wirkstoff aus Impfstoffen gegen MMR (Mumps, 
Masern und ROteln), Typhus. Hepatitis A, Hepatitis 

B und Herpes simplex Virus, bafceriellen Taxoiden, 45 
Choi era-Taxi rvUrrtereinheit B. Impfstoffen gegen 
Grippevirus, Keuchhustenvirus. Kuhpodcenvirus, 
Adenovirus, Windpocken. Poiiovirus. Malariavirus, 
Bacillus Calmette Guerin und Klebsiella pneumo- 
niae sowie HIV-HOIIenglytoproteinen ausgewahtt so 
ist 

25. Verfahren zur Steigerung der Milchproduktion einer 
Kuh, umfassend die Verabreichung von BST als 
Hormoa in einer Formulierung zur gesteuerten 55 
Freisetzung nach Anspruch 1 Oder 2. 



RevsncDcatlons 

1. Fbrrrulation a Iberation oontrOlee cornprenant des 
microspheres de porymere biodegradabl ou un 
medcamertt un vaocin ou une hormone est mis en 
suspension dans une matrice porymerique, ladrte 
matrice porymerique etant formee a partir cfau 
moins deux porymeres biodegradabl es solubles 
dans Feau. et iesdrtes microspheres etant revetues 
cf un copolymere de (d,l lactide-glycoSde). 

2. Formulation selon la revendi cation 1 dans laqueBe 
les polymeres sort setectionnes dans le groupe 
consistant en ramidon, ramidon reticule, le ficoli, le 
polysucrose, Talcool polyvinyl ique, ITiydraymethyl 
cellulose, rhydroxyethyt cellulose, llrydraxypropyl 
cellulose, Ihydroxypropyt-ethyt cellulose, r hydroxy- 
propyl -methyl cellulose, la sodium carbGDcymethyl 
cellulose, la cellulose acetate, le sodium alginate, 
les esters d'anhydride polymalelque. les poryortho 
esters, la polyethyleneimine, le polyethylene glycol, 
le metrxaxypory ethylene glycol. I'ethoxypoly ethy- 
lene glycol, le polyethylene axyde, I'anhydride 
poly(1,3 bis(p-<artx^henoxy)propane-co-sebad 
que, le N.N-diethytaminoacetate, les copolymeres 
blocs de pofyoxy ethylene et de poryoxypropyiene. 

3. Formulation selon la revendication 1 dans laquelle 
le rapport en poids des deux polymeres est dans 
rintervaile de 20:80 a 8020. 

4. Formulation salon la revendication 3 dans laquelle 
la matrice polymerique est selectionnee parmi 
rarridon et le ficoli, rarridon et le polysucrose. 
rarridon et lalcool poryvinylique, ramidon et la 
gelatine, ramidon et I'hydroxyethyi cellulose, 
rhydroxy ethyl cellulose et rhydroxypropyt cellulose, 
la gelatine et I'hydroxyethyi cellulose, la gelatine et 
ralcool polyvinyl ique. le polysucrose et I'aJcool poly- 
vinyfique, et la sodium carboxymethyl cellulose et le 
sodium alginate. 

5. Formulation selon la revendication 4, dans laquelle 
la matrice porymerique comprend de ramidon et du 
f icon et le rapport en poids de rarridon au ficoli est 
de 85:15 a 60:40. 

6. Formulation selon la revendication 5, dans laquelle 
le rapport en poids est de 7525 a 65:35. 

7. Formulation selon la revendication 4 dans laquelle 
la matrice porymerique comprend de ramidon et de 
I'alcool polyvinytique et le rapport en poids de rarri- 
don a I'alcool pcryvinyrtque est dans rintervaile de 
35:65 a 65:35. 

8. Formulation selon la revendication 7 dans laquelle 
le rapport en poids est d 40:60 a 60:40. 
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9. Formulation salon la reverxfication 4 dans laquefie 
la matrice poJymerique oomprend le potysucrose et 
Taloool pofyvinytique et le rapport en ports du poly- 
sucrose a ralcool polyvinyfique est de 35:65 ft 
6535. 5 

10. Formulation selon la revendication 4 dans laquelle 
la matrice potymerique oomprend du ficoll et une 
cellulose selectiormee dans le groupe oonsistant en 
rhydroxymethyl cellulose, rhydrox6thyl cellulose, io 
mydroxypropyl cellulose, l"hyoYoxypropyf-ethyl cel- 
lulose, rhydroxypropy1-m6thyl cellulose, la sodium 
cartwxym ethyl cellulose et I'acetate de cellulose et 

le rapport en pods de la cellulose au ficoJI est dans 
rintervaile de 80:20 & 6535. is 



11. Formulation selon la revendication 1 ou 2, 
laquelle llngredient actrf est selecfonne dans le 
groupe oonsistant en la somatropine bovine, les 
oestrogenes, les androgynes, rinsuline, lee lac* 20 
teurs de croissance dlnsufine. rinterleuWne-l, 
llnterleukine-ll et les cytokines. 



12. Formulation selon la revendication 1 ou 2, dans 
laquelle llngredient actrf est selectkxme dans le 25 
groupe consistant en le vaccin MMR (oreillons. rou- 
geole et rubede), le vaccin pour la typholde, le vac- 
cin centre rhepatite A. le vaccin contre Itiepatite B, 

le virus herpes simplex, les toxotdes bacteriens, la 
sous-unite B de la tcorine du cholera, le virus du so 
vaccin de la grippe, le virus du vaccin de la coque* 
luche. le virus de la vaccine, un adenovirus, la 
vartole du canari, le virus du vaccin de la polk* le 
virus du vaccin de la malaria, le bacillus calmette 
geurin, le Websieila pneumoniae, et des glycopro- ss 
teines cfenvetoppe de VIH. 

13. Precede pour fabriquer une formulation a Iberation 
corrtrolee comprenant des microspheres rf un medi- 
cament d'un vaccin ou d une hormone mtses en 40 
suspension dans un pdymere de matrice polymeri- 
que biodegradable, ledrt precede comprenant les 

>de 

a) preparation d'une solution aqueuse d'au 45 
moins deux polymeres biodegradables solu- 
bles dans I'eau et ajout a ceux-ci d'un ingre- 
dient actif d'une hormone, d'un vaccin ou d'un 
medicament, 

so 

b) melange de la solution et llngredient actif 
avec un milieu emulsifiant pour former une sus- 
pension de microgoutellettes homogeneisees, 

c) ajout de la suspension homogenetsee des ss 
microgoutellettes lentement dans un solvant 
organique qui contient une petite concentration 
d'un premier surfactant, tout en agitant la sus- 



pension de miaogoutaflettee et le solvent fei- 
sant ainsi predprter les microsphere*, 

d) separation des microspheres du premier sol* 
vant et ajout cTune solution cfun coporymere de 
(d,l iactide-glycofide) dans un second solvant 
organique qui contient une petite concentr a tion 
d'un second surfactant et 

e) evaporation lentement du solvant, laissant 
derriere des microspheres revetues. 

14. Procede selon la revendication 13 dans lequeJ les 
polymeres utilises a I'etape a) sont seJectkmnes 
dans le groupe consistant en de I'amidon, de rami- 
don reticule, du ficoll. du polysucrose. de ralcool 
polyvinylique, de la gelatine, de rhydroxymethyl cel- 
lulose, de I'hydroxethyl cellulose, de l*hyoVoxypropyl 
cellulose, de ITrydroxypropy»-6triy1 cellulose, de 
l*hyoYoxypropylmethyl cellulose, de la sodium car- 
baxymethyl cellulose, de I'acetate de cellulose, un 
sodium alginate, des esters d anhydride pofymaleT- 
que, des poiyortho esters, une pofy&hyieneimine, 
un polyethylene glycol, un rnethoxypolyethylene 
glycol, un ethoxypolyethylene glycol, un polyaxye- 
thylene axyde, un anhydride de pdy(1.3 bis(p-car- 
boxyphenoxyjpropane^sebacique, un N,N- 
dethyteminoacetate, des copolymeres Woes de 
polyaxyethylene et de poiyoxypropylene. 

15. Procede selon la revendication 13 dans lequel le 
rapport en poids des deux polymeres utilises a 
I'etape a) est dans rtntervalle de 20:60 a 8020. 

16. Procede selon la revendication 15 dans lequel la 
matrice polymer ique est selectiormee par mi lami- 
don et le ficoll. I'amidon et le polysucrose. I'amidon 
et I'alcool polyvinyfique, ramidon et la gelatine. 
I'amidon et Itydroxyethyl cellulose. l*hydroxy ethyl 
cellulose et Chydroxypropyl cellulose, la gelatine et 
I'hydroxy ethyl cellulose, la gelatine et I'alcool polyvi- 
nyiique. le polysucrose et I'alcool polyvinylique, et 
la sodium carboxymethyi cellulose et I'alginate de 
sodium 

17. Procede selon la revendication 16 dans lequel la 
matrice polymer ique conprend I'amidon et le ficoll 
et le rapport en poids de ramidon au ficoll est de 
85:15 a 60:40. 

1a Precede selon la revendication 17 dans lequel le 
rapport en poids est de 75:25 a 6555. 

19. Procede selon la revendication 16 dans lequel la 
matrice polymerique oomprend I'amidon et I'alcool 
polyvinylique et le rapport en poids de I'amidon a 
I'alcool polyvinylique est dans rintervaile de 35:65 a 
65:35. 
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2a Proctd* selon la revindication 19 dm lequel la 
rapport en poids estde 40S0 ft 60:40. 

21. Precede selon la reventfcabon 16 dans lequet la 
matrice porym6 ri q u e compr e nd du porysucrose et s 
de ralcooi pdyvinyfique et la rapport en poids du 
porysucrose ft ralcooi poryvinyfcjue est de 35:65 ft 
6535. 

22. Proc6d6 selon la revendcalion 16 dans lequel la 10 
matrice polymerique c ompre n d du f tool et une cel- 
lulose selectionnee dans le groupe consistant en 
rtytfroxymethyl cellulose, hydroxy 6trry1 cellulose, 
rhydraxypropyl celutose, rhydraxypropyt4thyl cel- 
lulose. rtiydroxyproRrt-methyl cellulose, la sodium is 
carbaxymethyl ceQiiose et racetate de cellulose et 

le rapport en poids de la cellulose au ffcoB est dans 
rirrtervaJle de 8020 ft 6535. 

23. Procftdft selon la revendication 13 ou 14 dans 20 
lequel rmgredient actif est seJectionne parmi la 
somatropine bovine, les oestrogenes, las androgy- 
nes, HnsuDne, les fecteurs de croissance cTmsiirie, 
rinterieukine-l. l1nterleuWne-II et les cytokines. 

25 

24. Procftdft selon la revendication 13 ou 14 dans 
lequel r ingredient actif est selectionne parmi le vac- 
cin MMR (rougeole. oreillons et rubeole). le vaccin 
de la typholde, le vaccin de I "hepatite A. le vaccin 

de rhftpatite B, le virus de ITierpes simplex, les so 
toxoldes bacteriens, la sous-unrte-B de la taxine du 
cholera, le virus du vaccin de la grippe, le vims du 
vaccin de la coqueluche, le virus de la vaccine, un 
adenovirus, la variole du canari. le virus du vaccin 
de la polio, le virus du vaccin de la malaria, le bactl- ss 
lus calmette geurin, le Websiella pneumoniae, et 
des grycoprotftmes d'envetoppe de VIH. 

25. Methode pour augmerrter ta production de tart d\jne 
vache comprenant radmiristration en tart quTxx- 40 
mone dans une formulation ft Gberation contrWee 
selon la revendication 1 ou la reven dic at io n 2. 
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